This study was carried out during 2014 and 2015 seasons to examine the effect of three levels of fruiting spur length (two, three or four eyes/ spur) and four concentrations of seaweed extract (0.05, 0.1, 0.2 or 0.4%) on the percentages of bud burst and fruiting buds, growth, vine nutritional status, yield and berries quality of Early sweet grapevines grown under Minia region conditions.
Introduction
Early Sweet grapevines as a newly introduced grapevine cv. is still need additional studies and recommendations for the best horticultural practices that need to produce highest yield and improve quality of the berries. Generally, adjusting the length of fruiting spurs in various grapevine cvs. is considered the limiting factor that governed the yield. Supplying the vines with their requirements from different organic and inorganic nutrients at a balanced rate considered an important target for pomologists for improving both yield and quality of the berries. Nowadays using extracts of biofertilizers such as seaweed extract for grapevines has called the attention of workers as an alternative to synthetic chemicals. Seaweed extract has higher amounts of all nutrients, vitamins, antioxidants, amino acids, enzymes and natural hormones (James, 1994) .
Previous studies showed that adjusting the length of fruiting spurs in most grapevine cvs. is considered the main reasons for promoting pro-ductivity (Abdel -Fattah et al., 1993; Kamel, 2002; Ahmed-Ansam, 2002; Awad, 2003; Nejatian, 2003; Jarad, 2004 and Abdel-Mohsen, 2013) .
The results of Abd El-Wahab, (2007); Abd El-Hameed et al., (2010) ; El-Saman, (2010) and Gad El-Kareem and Abd El-Rahman, (2013) confirmed the beneficial effects of using seaweed extract on the yield in different grapevine cvs. Seleem-Basma and Ahmed, (2008) emphasized the previous results.
The target of this study was selecting the best length of fruiting spurs and concentrations of seaweed extract that are responsible for promoting yield and quality of Early Sweet grapevines growth under Minia region conditions.
Materials and Methods
This study was carried out during 2014 and 2015 seasons on forty five 5 -years old Early sweet grapevines grafted onto Paulsen grapevine rootstock grown in a private vineyard located at El-Kayse village, Matay district, Minia Governorate where the texture of the soil is clay, well drained and with a water table depth not less than two meters (Table 1). Analysis of the soil was done according to Wilde et al., (1985) . Vines are spaced at 2.5 (between vines)x 3 m. (between rows) (560 vines per /fed.). The selected vines were chosen as uniform in vigour as possible. Winter pruning was done on the first week of Jan. during both seasons and the vine load for all the selected vines was adjusted to 60 eyes/vine and fruiting spur length was varied according to the present treatments. Gable supporting system was followed. Surface irrigation system was followed using Nile water. Except those dealing with the present treatments (pruning and application of seaweed extract), all the selected vines received the usual horticultural practices which are commonly used in the vineyard. This experiment included the following fifteen treatments from various fruiting spur length and concentrations of seaweed extract:-1-Leaving 30 fruiting spurs each spur with two eyes.
2-Leaving 30 fruiting spurs each spur with two eyes + spraying seaweed extract at 0.05%.
3-Leaving 30 fruiting spurs each spur with two eyes + spraying seaweed extract at 0.1%.
4-Leaving 30 fruiting spurs each spur with two eyes + spraying seaweed extract at 0.2%.
5-Leaving 30 fruiting spurs each spur with two eyes + spraying seaweed extract at 0.4%.
6-Leaving 20 fruiting spurs each spur with three eyes.
7-Leaving 20 fruiting spurs each spur with three eyes + spraying seaweed extract at 0.05%.
8-Leaving 20 fruiting spurs each spur with three eyes + spraying seaweed extract at 0.1%. 9-Leaving 20 fruiting spurs each spur with three eyes + spraying seaweed extract at 0.2%. 10-Leaving 20 fruiting spurs each spur with three eyes + spraying seaweed extract at 0.4%. Leaving 15 fruiting spurs  each spur with four eyes. 12-Leaving 15 fruiting spurs each spur with four eyes + spraying seaweed extract at 0.05%.
11-
13-Leaving 15 fruiting spurs each spur with four eyes + spraying seaweed extract at 0.1%.
14-Leaving 15 fruiting spurs each spur with four eyes + spraying seaweed extract at 0.2%.
15-Leaving 15 fruiting spurs each spur with four eyes + spraying seaweed extract at 0.4%.
Each treatment was replicated three times, one vine per each. Therefore, forty-five uniform in vigour Early sweet grapevines were devoted for achieving of this experiment. Winter pruning at various spur lengths was conducted on the first week of Jan. during both seasons. Seaweed extract (Table 2) was sprayed three times at growth start (last week of Feb.), just after berry setting (1 st week of Apr.) and at one month later (1 st week of May). Triton B as a wetting agent was used at 0.05% for all solutions of seaweed extract and the spray was done till runoff (1-2 litre/vine). The present experiment was set up in a randomized complete block design (RCBD) with three replicates each consisted from one Early sweet grapevine. During both seasons, the following parameters were recorded:
1-Percentages of bud burst and fruiting buds.
2-Shoot length, number of leaves/shoot and leaf area in cm 2 (Ahmed and Morsy, 1999) .
3-Percentages of N, P, K, Mg and Ca on dry weight basis of the leaves (Summer, 1985 and Wilde et al., 1985) .
4-Percentage of berry setting, yield and cluster characteristics (weight, g.), length and shoulder in cm).
5-Percentage of shot berries. 6-Berry weight (g.) and dimensions (longitudinal and equatorial, in cm) T.S.S%, total acidity%, total sugars% (A.O.A.C, 2000) and T.S.S/ acid.
Statistical analysis was carried out using Randomized Complete Block Design (RCBD). Treatment means were compared using new L.S.D at 5% (Mead et al., 1993) .
Results and Discussion

1-Behavior of Buds:
It is clear from the data in Table (3) that varying length of fruiting spurs had significant effect on the percentages of bud burst and fruiting buds. There was a gradual and significant reduction on the percentage of bud burst and at the same time caused a progressive promotion on the percentage of fruiting buds with increasing the length of fruiting spurs from two to four eyes. The promotion on the percentages of bud burst and fruiting buds was in proportional to the increase in concentrations of seaweed extract. The highest percentages of bud burst were recorded on the vines that pruned to leave 30 fruiting spurs x 2 eyes plus spraying seaweed extract at 0.4% (86.5&86.4) % on the other hand leaving 15 fruiting spurs x four eyes/ each plus spraying seaweed extract three times at 0.4% spurs gave the maximum fruiting spurs (76.3&78.4) %. As a general carrying out pruning leaving 2 to 4 eyes/fruiting spur besides spraying seaweed extract at 0.05 to 0.4% was significantly superior than carrying out pruning alone. Leaving 30 fruiting spurs x 2 eyes during winter pruning without using seaweed extract gave the minimum value of fruiting buds (71.4 &77.6)%. Percentages of bud burst were significantly minimized with leaving four eyes/fruiting spur without the application of seaweed extract (79.4 & 80. 3)%. Similar results were announced during both seasons.
2-Vegetative growth characteristics:
It is clear from the data in Table (3) that varying fruiting spurs length and concentrations of seaweed extract had an announced and significant differences on the three vegetative growth characteristics namely shoot length, number of leaves and leaf area. Winter pruning plus foliar application of seaweed extract at 0.05 to 0.4% was significantly accompanied with stimulating main shoot length and number of leaves per shoot and leaf area comparing with carrying out pruning alone (without using seaweed extract). Increasing the length of fruiting spurs from two to four eyes/spur caused a significant and gradual promotion on the shoot length and number of leaves/shoot and a reduction on the leaf area. Increasing concentrations of seaweed extract from 0.05 to 0.4% caused a progressive promotion on these growth aspects. Increasing concentrations of seaweed extract from 0.2 to 0.4% failed to show significant promotion on these growth aspects. Leaving 15 fruiting spurs x four eyes/ each plus spraying seaweed extract at 0.4% gave the maximum main shoot length and number of leaves/shoot. These results were true during both seasons.
3-Leaf chemical composition:
Data in Table ( 4) clearly show that varying length of fruiting spurs as well as concentrations of seaweed extract had significant effect on N, P, K, Mg and Ca. There was a gradual and significant promotion on these chemical components with increasing the length of fruiting spurs from two to four eyes/spur as well as concentrations of seaweed extract from 0.05 to 0.4%. Using seaweed extract at 0.05 to 0.4% plus pruning to various length of spur significantly was accompanied with enhancing all chemical constituents of the leaves over conducting pruning alone. Increasing seaweed extract concentrations from 0.2 to 0.4% had meaningless promotion on these nutrients. Leaving 15 fruiting spurs x four eyes per each plus foliar application of seaweed extract at 0.05 to 0.4% gave the highest values of these nutrients when comparing with using seaweed extract with the other pruning treatments. The highest values of N (2.56 & 2.46%), P (0.38 & 0.37%), K (1.56 & 1.49%), Mg (0.95 & 0.92%) and Ca (3.09 & 2.99 %)were recorded with leaving 15 fruiting spurs x 4 eyes plus spraying seaweed extract at 0.4%. Leaving 30 fruiting spurs x two eyes without using seaweed extract gave the lowest values. These results were true during both seasons.
4-Berry setting, yield and cluster characteristics:
Data in Tables (5&6) clearly show that increasing the length of fruiting spurs with or without the application of seaweed extract at 0.05 to 0.4% caused a significant and gradual reduction on the percentage of berry setting, yield expressed in weight and number of clusters/ vine as well as weight, length and shoulder of cluster. Leaving four eyes/fruiting spur gave the lowest values. Treating the vines three times with seaweed extract at 0.05 to 0.4% caused a significant promotion on the percentage of berry setting, yield expressed in weight and number of clusters/vine as well as weight, length and shoulder of cluster over the check treatment. Leaving two to four eyes/ fruiting spurs along with the application of seaweed extract at 0.05 to 0.4% significantly was superior than carrying out pruning alone in improving these parameters. There was a gradual promotion on berry setting%, yield and cluster aspects with increasing concentrations of seaweed extract from 0.05 to 0.4%. Increasing concentrations of seaweed extract from 0.2 to 0.4% failed to show significant promotion on the percentage of berry setting, yield and cluster parameters. Using seaweed extract significantly alleviated the adverse effects of prolonging spur length on these parameters. From economical point of view, it is advised to prune Early sweet grapevines leaving thirty fruiting spurs each contains two eyes plus treating the vines with seaweed extract at 0.2 to promote berry setting, yield and cluster aspects. Under such promised treatment, berry setting reached (11.2& 11.6%), while the yield was (14 & 16.4 kg) and the cluster weight was (410 & 409 g), during both seasons, respectively. The lowest values were recorded when the vines were pruned to leaves 15 fruiting buds each contains four eyes without the application of seaweed extract. The present treatment had no significant effect on the number of cluster in 2014 season. These results (except number of clusters/vine) were true during both seasons.
5-Percentage of shot berries:
Data in Table ( 6) show that significant differences on the percentage of shoot berries were observed among the different fruiting 
6-Quality of berries:
It is evident from the data in Tables (6&7) that the seven parameters of berries quality namely weight, longitudinal and equatorial of berry, T.S.S%, total acidity%, T.S.S/acid and total sugars% were significantly varied among the three fruiting spur length and the four concentrations of seaweed extract. Increasing the length of fruiting spurs from two to four eyes caused a significant and gradual promotion on quality of the berries in terms of increasing berry weight and dimensions, T.S.S%, T.S.S/acid and total sugars% and decreasing total acidity%. The same trend was observed with increasing seaweed extract concentrations from 0.05 to 0.4% using seaweed extract was significantly favourable in improving quality of the berries over the control treatment. Meaningless promotion on the quality of the berries was observed among the higher two concentrations namely 0.2 and 0.4% of seaweed extract. From economical point of view, it is suggested to prune Early sweet grapevines to leaves 15 fruiting spurs x four eyes/spur plus spraying seaweed extract at 0.2% three times for enhancing quality. Leaving 30 fruiting spurs x two eyes/ each without application of seaweed extract gave unfavorable effects on quality of the berries. These results were true during both seasons.
Discussion:
Adjusting the length of fruiting spur is necessary to balance growth and fruiting status/vine nutritional status and bud fertility (Tamura et al., 2002 and Ranspise et al., 2003) .
These results are in agreement with those obtained by Abdel-Fattah et al., (1993) The higher content of seaweed extract from N, P, K, Mg, Ca, Zn, Fe, Mn, Cu, S, Mo, pigments, amino acids, antioxidants, natural hormones and vitamins surely reflected on enhancing cell division, the biosynthesis of most organic foods and enzymes the tolerance of plants to biotic and abiotic stresses (James, 1994) . 
Conclusion:
For promoting yield of Early Sweet grapevines quantitatively, it is suggested to prune the vines leaving 30 fruiting spurs x two eyes/ each besides spraying seaweed extract three times at 0.2%. Pruning to leaves 15 fruiting spurs x four eyes/ each plus spraying seaweed extract three times at 0.2% gave the best results with regard to quality of the berries. 
